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Traffic can be monitored on:
End nodes
• Abundant resources




Figure 6: Mobility Graph, 4-End-Node Topology
Research Goals Simulation
SDNs
Selection of Offloading Algorithms in Highly Congested SDNs
SDNs feature decoupled control and data
planes.
(1) Traffic Measurement from End Nodes:
Develop a probabilistic algorithm to minimize 
the error in measuring traffic from the end 
nodes in a highly congested software-defined 
network (SDN). 
(2) Congestion Mitigation: To promote network 
performance, enact offloading measures that 
mitigate areas of greatest congestion when 
congestion levels exceed a given threshold. 
Future Work
Project Overview
To further support our research goals, we 
intend to extend our SDN emulator in the 
following ways: 
1. Network Topology: Assess large, real-world 
topologies.













Advisor:  Dr. Qi Han
Colorado School of Mines, CS Division
3. Error Correction: Minimize error 
when measuring traffic from 
the end nodes.
4. Offloading Measures: Expand 










- Measure traffic from 
network edge
-Minimize error
Congestion Identification and  
Mitigation
- Introduce offloading 
measures where necessary
Simulation 
- Initialize Network 
Topology




1. 2 end nodes
1 base station
1 AP 







With this separation, such network functions
as traffic measurement have again become
areas of active research.
Traffic Measurement
Though still ongoing, preliminary results are 
below. Packet loss threshold of ≥4% was used. 
In small topologies, we set the dropped packets 





Throughput on Link 
(KB/s)
Loss (% of 
packets), Without 
Offloading
Loss (% of packets), 
Without Offloading
sta1 - bs1 21.637 10 0
sta2 - bs1 16.808 2 2
sta1 - bs2 22.748 5 0
sta2 - bs2 12.655 3 3
net.addLink(sta1, bs1, bw=10, delay='5ms', loss=10, use_htb=True) 
net.addLink(sta2, bs1, bw=10, delay='5ms', loss=2, use_htb=True)
net.addLink(sta3, bs1, bw=10, delay='5ms', loss=5, use_htb=True)
net.addLink(sta4, bs1, bw=10, delay='5ms', loss=3, use_htb=True)
START SIMULATION
DROP PACKETS > T
AT 1+ SWITCHES? 
SORT SWITCHES 











SELECT NEW HOST W/ 
PACKETS THROUGH
SWITCH?






Packets were counted 
at both end nodes and 
switches, and the 
results were compared. 
PAUSE
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Figure 7: Geographic Coverage of The Internet   
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